It has been reported in the previous paper1) that the aqueous starch suspension gave modified starch of remarkably reduced viscosity when treated with hydrogen peroxide (H2O2) in the presence of free radical producing synergist such as ascorbic acid (AsA), erythorbic acid (n-araboascorbic acid), hydrazine, or hydroxylamine. It was also very interesting to learn that viscosity reduction could be regulated arbitrarily by use of appropriate levels of H202 and the synergist. It should be noted here that the above mentioned findings were the results of studies on the degradation of amylopectin in solution by AsA-H202 system which is one of the subjects of the present report. In this connection, the present paper deals with further studies on the degradation of various polysaccharides in solution by free radical systems. As shown in Fig. 1 , degradation of amylopectin by H2O2 was accelerated in- To get some information about changes in amylopectin molecule during AsA-H2O2 treatment, iodine coloration and reducing activity were observed after dialysis of the reaction mixture to remove residual reagents which disturb these two observations. Combined effect of the two reagents was demonstrated by the changes in iodine coloration which showed simultaneous occurrence of decrease in optical densities and the shift of 2 max to shorter wave length (Fig . 2) . The same effect can be seen in Table I which shows remarkable development of reducing moiety by AsA-H2O2 treatment. Here again, exalting effect of AsA was also proved in the degradation of highly viscous starch paste containing H2O2.
3) Degradation of starch by various free radical systems other than AsA-H2O2
A system containing potassium ferrocyanate and H2O2, a modified Fenton reagent, has been known as a powerful reagent producing free hydroxyl radical, and this was compared with the effect of AsA-H2O2.
Potato starch (2.5 g, dry basis) was gelatinized with about 20 ml of hot water. After cooling, 25 ml of 1 N NaOH and about 100 ml of water was added followed by neutralization with 1 N HCI. Water was then added to make 250 ml of transparent starch solution. Ferrous ion, D-araboascorbic acid, hydroxylamine, and hydrazine were reported previously to have synergistic action with H2O2 in the heterogeneous degradation of starch granules.1) These systems were again proved to behave similarly to, but less effectively than AsA-H20, system (data are not shown). 
4) Degradation of various polysaccharides other than starch
Several kinds of polysaccharides were chosen to compare the viscosity decrease during oxidative degradation by use of erythorbic acid* (EA; D-araboascorbic acid) H2O2 system controlled under similar reaction condition.
Reaction mixture consisted of each 25 ml of the following polysaccharide solutions having appropriate viscosity, 10 ml of 1 % EA, and 5 ml of 0.3% H2O2. The reaction mixture (15 ml) and ascorbate free radical (AH•)) These free radicals are considered responsible for the degradation of high polymers. Viscosity reduction of amylopectin by H2O2 in the presence of varying amount of AH2 was found to be very intense during initial few minutes and only gradual thereafter, and the degradation was accelerated increasingly with increasing amount of added AH2 (Fig. 1) . Similar results were also shown in Fig. 2 where thick starch paste became thinner to reach certain level of reduced viscosity. These interesting findings have been successfully applied to the convenient preparation of oxidized starch having viscosity reduced to arbitrary level, in which aqueous starch suspension was treated with certain levels of AH2 and H2O2 at ordinary temperature1).
Although change in iodine coloration and development of reducing activity caused by AH2-H202 treatment are quite evident from the results shown in Table I and Fig. 2 , it is not certain whether these were the result of hydrolysis of glucosidic linkage or of oxidative cleavage in anhydroglucose units or of both. Previous paper1)
seems to support that this degradation is the results of both hydrolysis and cleavage as proved by enzymic digestibility.
Ferrocyanate, in place of AsA, was found to be capable to reduce viscosity of starch in solution when used together with H2O2 (Fig. 4) . This system, however, is far less effective than AsA-H202 system in heterogeneous reaction using starch suspension (unpublished data).
As a series of preliminary experiment, various polysaccharides were chosen to compare viscosity reduction by EA-H202 treatment. Although synergistic action of EA and H2O2 was obvious in all cases tested (Figs. 5-8) , it was especially small in the case of CMS. It was suggested that polymers containing carboxyl or ester groups seem particularly sensitive to free radical degradations, and polyuronic acids such as hyaluronic acid and pectins have been the most studied. Synthetic high polymers having no glycosidic linkage such as polymethacrylic acid4) and polyvinyl alcohol (unpublished data) were found to be degraded readily by autoxidizing systems. This means that oxidative cleavage of C-C bond should take place.
In this connection, relation between chemical sturctures of high polymers and their susceptibility to free radical degradation must be the project of future research.
